RESULTS:
PFA diminished phosphorylated Smad1/5, BMP-2, and Runx2 expression as well as mineralization for both Col-GAG and MC-GAG scaffolds. While NPS2143 diminished Runx2 and mineralization on Col-GAG, no effects on osteogenic protein expression, BMP-2 expression, or mineralization were evident on MC-GAG. In contrast, no effects were mediated by nifedipine on Col-GAG,whereas nifedipine inhibited phosphorylated Smad1/5, phosphorylated ERK1/2, Runx2, BMP-2 staining, and mineralization on MC-GAG.
CONCLUSION:
In combination, these data suggested that the autogenous activation of the BMPR signaling pathway induced by MC-GAGis first triggered by calcium and phosphate influxvia L-VGCCs and the sodium and phosphate symporters. 
METHODS:
We applied a novel RNA in situ technology (RNAscope) to carry out detailed gene expression analysis of Esrp1 and Esrp2 in mouse and zebrafish craniofacial structures with unprecedented single cell resolution.
RESULTS:
Esrp1 and Esrp2 mRNA are found to be highly co-expressed in the periderm and basal epithelia of mouse as well as zebrafish epithelium during early embryogenesis. In the mouse, this included the epithelial layers surrounding the palatal shelves prior to and during fusion. With this enhanced RNA expression detection technique, we have identified new expression profiles for Esrp1/2 as well as other cleft lip/palate associated genes. Furthermore, we can differentiate between the expressions of protein isoforms (i.e. Esrp1 and 2), which were not previously possible with immunofluorescence.
CONCLUSION: Detailed gene expression data of Esrp1
and Esrp2 resolved at the single-cell level supports a role for epithelial-specific alternative RNA splicing in the regulation of craniofacial and palate development. We are now applying RNAscope to delineate spatiotemporal changes in Esrp1 and Esrp2 gene expressions during impaired palatogenesis in various orofacial mutant mouse and zebrafish models. Investigating Esrp1/2 expression during craniofacial development will expand our understanding of cleft lip/palate etiology, specifically the role of the embryonic epithelium in cleft pathogenesis.
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